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MONTHLY WEATHER-REVIEW. ' 

HOT WINDS AT TAMPICO, MEXICO, APEIL 6 AND 7, 1919. 

Ijy S. A. GROGAN. 
[Dated: Me'.icau Gulf Oil ('0.. Tsmpieo, Mexico, Ipr .  E, INS.] 
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On April 6, 1919, wc had n hot, dry southwest. wind 
from 11 a. ni. to 3 p. in. (Tanipico time) with a nitisiinurn 
tem erature, 93.5' F., tlie liiglicst since June 19, 191s. 
On $rd 7 from 11 a. m. to 1 :15 p. in., the hot wind blew 
ag:Lin, witii a ninsiniuni teniperatme of XI" F. a t  1:15 
. m., when the wind changed to SE., and there wits :I 

Yro of 16' in five minutes. This niasiinuin tenipernture 

13, 1917. Figure 1 shows tracings from the thermugr;i;)h 
record, corrected to the thermometer readings, a i d  froln 
the barogra h licre, April 8 to 9, 1919. Tciblt! 1 gives in 
detail the o B aervations made on April 7. 

is t i e  l highest 011 our record, which datca from OCtOhcT 

TABLE l.--lTeather Observations, Tuniyico, Me-rico, April  7, 191.9. 

, A similar hot wind has occnrred only once 1Jefore to 
my knowledge. On Ja.1iuar.y 14, Ir31Y, n hot,, dry sout,li- 
west wind pre-ai1c.d from 2 p. m. to 3:20 p. in. iT:toipico 
time) with a. masimnm teinpera.ture of S;" I?., niicl n 
sudden drop to 75' F., when the wind clinnged t.0 t.ho 
northeast. 

I have hnd sereral inquiries RS to the c n u s ~ ~  of the hot 
winds of April 6 and 7, and I haii-e given as  t h ~  prohnble 
cause that which is credited with forniing i ill! I'snioi~s 
"Chinook" wiiiils OI the western Greiit 1';;:hs. We 
have had very little precipitat,ion in this 1.icii)it;y this 
year (6.G5 inches to April S),  but the country t,o the sOul ; i l  
and west has hac1 an rtbundant rainfnll; :ind so I a m  of 

APRIL, 1919 

the opinion that the warniness anLdryness of* the wind 
could not hnve been cmnecl Ly liaving blown over hot 
and Jry ~iinil. The Sierra M:uIre- mountains [eastern 
esczirpnicnt of tho plateau] ilre GO miles west of Tampico. 

<=-. 

FIG. l.-Wedher st Tsmpico, Mexico, Apr. 5-9, 1919. 

DISCCTSSION. 

In i-iew of the l a r p  lorn-pressure area centered not fsr , 

iii)rt.Ii a.t this tinie, it is possible t1ia.t the wind which 
rc.;rcli.ecl Taiiipico so hot uncl dry had bee!i robbed of 
1n1rcli of its moisture 011 pnssing u.p the west flank of the 
Mesicm pln trau, and tlieii had heen heated chiefly by 
co1iil)ressltj11 un its e a s t w d  descent. The conditions 
observed a t  Ttini iico could have resulted if air nearly 
s;it,uratetl at' 50' !F. had descended the 7,000 feet from A 

t . 1 1 ~  plziteau to Tnnipico. In ntlclit,ion to the 3'7' F. rise 
in t,c!nipernture which ~voulil have resulted from com- 
~)rtwioii :i.lonc, it, prol>ahlgmwuId have warmed 10' F. 
1:i pissing OTW Cio or more miles of coastal pla.in duping I 

tdie morning. The fwt that t.he thrce occurrences _ '  

mmt,ionecl took place only during the middle of the 
d;iy would seeni to indicnt>e that u t  other times, if there 
is L forced clescoat of air from the phteau, such heated 
air can iiot penetrate to the surface. The convectional 
iiiisiiig of tlie lower air s tmta, coupled with the diurnal 
wirniiiIV of the air en route, seem t.o be necessary to niake 
sucli fo&n winds felt 011 the Gulf coast.-C. F. B W ~ ~ S .  
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TORNADOES IN EASTERN NEBRASKA, APRIL 6, 1919. 

By G .  A. LOVELAND, Meteorologist.. 
[Dated: 1Ve;ltht.r Burcsn, I , i~~cr~ln,  Nelrr., Uay 22, 1910.) 

An area of low pressure of uiiusud energy, 29.3 inchepY, loop, clue to perspective, dcvelopeil, This loop shows 
was central in southwestern Nebraska or eastern Colorado soinem-hat in figures 2, 6, ani1 7. Tlie fmuiel dissolved,. 
on Sunday, April 6. (See fig. 1.) In tlie evening, three hut the dust aloud or lower portion of the funnel con- . 
torii:doeu occurred in ewtern Nebraska. One of these tinuctl for n few seconds aft.er tlict upper part had dis- 
was near Elmwood (25 miles SW. of Oninha) a t  li p. ni. qq)c~:~r~d, m i l  iiiwetl with tlevastttting force for about 
(90th meridian time). A second, near Mndison (90 miles three-fourths of L mile. The wliole length of the tornado 
NNW. of Onmha) st 6:3U p. ni. damaged 6 farms. A .pii.tli was only nhout 7 miles, a n t 1  the tornado mtide it in 
third occurred nt Omnlia a t  7:30 p. in., alii1 is said to h w a  nlwut 10 ininutos. No lives urex lost, but several farm 
danitged 430 liouscs itnd cmsecl a loss of a quarter of n 1:011scs \\-ere destroyed nncl iit,Iiers injured. Further 
million dollars. clutiils nre giwn in the following extracts from obsei+ers' 

Tho toniaclo near Elniwooil wl'ns ohsenwl by n num1,er uccounts. 
of peoplct, and the accompanying un~~sually good photo- Ah. W. A. Wood, of Weepingwnter, Nehr., who took 

4 graphs (figs. 2 to 7) wers inn& of it. The path of tbe t!ie photogrit )lis, figurts 3 to 7,  gives tile €ollowin 
. toriiaclo was narrow, most of the clistmce less t~ in i i  300 c1w:riptioii of' tluc locul weatlier, n n c l  the appearuiice o 
feet in diameter, mid it lay in a. general direction n littlc t lw fumiel c:loud: 
west of north. At the same time, however, the u qwr "Upoii t lw clng of the Elniwooil tornado, I observed 

ortioii of the funnel where it joinccl the general c 1 ouJ 
Ease was moving to\varcl a point n little east of nortli. mitirely owrC:itst u-itli clouds u i c ~  tlie westlier was uite 

liuiiiicl. About iiooii, howcver, the sky begmi to c 7 ear, 

t l i o t  tliere was uverp iiidicntioil of min, as the sky was 

The funnel iucreased in leiigth, mil filially an iippareiit 



: M. W. April, 1919. 

I 
FIG. 2.-The tornado was photograpud by C .  B. Pickwell who was very near its path: The upper icture a was the upper portion 

Of the funnel, and was taken first. Immediately afte&ards the lower portion of the funnel was pkotogdphed, and shows in b. 

FIGS. 3 and I.--Successi~e photographs of the tornado taken by W. -4. Wood from the southeast. 
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FIGS 5 6 and 7 +uc 
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've photopphs of the ?xnado taken by W,. A. Wood from the southeast. In figures 6 and.7, note the 
v&&&y elongated?%*& the etached eumufi, whld *e charactensbc of local conveetron intensified by a atmng v&cd tempr- 
ature gradient. (See discussion.) 
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and in the afternoon we had every indication of oon- 
tinued good weather, were it not for the low pressure 
area in the southwest. 

“Toward the latter part of the afternoon, storni clouds 
began to form, and in a short time i t  began to look like 
ram. At the base of what appeared to be a very ordinary 
doucl there was a small khaki-colored formation, that in 
a few momcnta begrwl to ta er, a~icl which finally sent 

made immediate connection with the earth and was the 
commencement of the tornado proper. 

“This must hare been a freak storm as the tail was 
very slender and resenibled a rope tlrtngling from the 
doucls. The pictures (figs. 3 to 7) k l l  the story bettor 
than I can nmtc it. 

down a tiny liue tlie color of K luc smoke. This streamer 

FIG. l.--Weather imp, Apr. 6.1!119,7 ‘W!h iuerirliaii tinlei. The lomper.rtnris 
at North Phtte. Nebr.. and I oncordio. l%k;ks tbtrii 200 milee npdrt. were W is’. aUd 
76’ F.. rsspertnel~. An extreme rmge of 51’ E’. cicnrrrrd between I he: elme. tVv.0.. 
temperature 21;’ v.. and Fort Sniilii. :\rl:.. tel:ipersti.ire MI‘ F. The iirr.w.s Ill. \*J:lll 
the wind, and the litunbar of hubs indicule rhe wind velticity In Ueaufurt Umu~orS. 

“It seeins that the diusolutioli of the olouil  as brought 
about from the. fact that tliu progress of tlic? lower part 
was slonw than that of the upper, so that, finally, OIL 
being elongated to 14 miles, it was pulled in two nearly 
at the center. 

“The lower part continuecl for some time, petikocl nt 
the top. There was entirely blue sky beneath tho main 
cloud, hence my advanttlge in taking the photos. Hail 
preceded the tornado.” 

Mr. W. A. Rocky, an instructor in the deprtment of 
geography in the University of Nebraska, 11% qiened to be. 

escellent observations of it. Tlie following notes tire 
from his detailed description. 

“The Elniwood tornado * * * extended only for 
a distance of about 7 miles, from somewhere near the 

in the immediate rioinity of the tornado, mu \ murlo some 

west edge of sec. 9, T. 9 N., R. 10 E., G ni., to the 
extreme sout,heastern corner sec. 6, T. IO%., R. 10 E. 
For the first 4 miles of the course it traveled almost due 
north, with but little variation. In its last 3 miles it 
followed a course of about north 37” west. It took 
a1i)roximately 10 minutes to go 7 miles, a rat,e of 40 

wiis very heavy to the east of it, decreasing in amount 
t.0 the westward. Tlie stoini did not great1 cool the 

mile west of the t.ornndo track. There was no precipita- 
tion at  d oil the last mile of its course, either before or 
after its occurrence. The wind direction and velocity, 
about, southeast 20 niis./hr. n.s nenrlg as cou!d be obseii-ed, 
was constmit during the entire hour of t.his storm. The 
tornado was acconipnnied by a w r y  loud roaring and a 
sound o€ rushing air. * * * 

‘LWrhen first seeii tlie base of the funnel mas in the air, 
t r a d i n g  like a kite’s tail. Wit,liin 30 seconds i t  had 
reached the ground about 4 miles :way. I t  W B S  then in 
the southeast,. I t  was observed from Elmwood for prob- 
ably G minutes. * * * 

“ The funnel cloud during its entire exist.ence appeared 
nlniost mhit.e, much as 11 colunin of st.eani. Tlie sun’s 
rn.1-s did not strike i t  at  any t,ime. Throughout ibs lower 
hdf it wobably did not escccd 100 Eeet in dinmeter. The 

mid w h r e  i t  meqcd iiit,o the dark stoim clouds above 
i t  probabl-y had a diameter of 300 fcet. A s  judged by 
the writm, the funnel had a. length of from 1,000 to 1,500 
feet, becoming longer toward the last. When first seen 
the cloud wns inclined toward the north about 45” from 
vertical, the base drnggin dong in the air, and there 

be ver clearly seen. Soon after the funnel struck the 
grounia cloud of dust and dCbris arose about 200 to 300 
feet although the central core (white cloud) could be 
clearly seen through tho dust envelope. * * * This 
out,er cloud of dust was t.liickest near the ground, grad- 
unlly thinning upward. The density and size of the dust 
cloud changed greatly, probably due to the 1-aryiiig loose- 
ness of the soil. About 300 teet above tlie ground no 
dust wa,s seen a t  :my time. DCbris was seen fl ing in the 

entire period of 1t.s esistence. After the base of the fun- 
nel rea.cl1e.d tho ground the base ap ieared to increase its 

“During cboub the fourth mile of its course the funnel 
began to lenii to t,he east as well as to the north, and by 
the end of its fifth mile the summit of the cloud was at 
a.11 angle of ahout 45” from verticnl, and nortlieast from 
the base of the cloud. 1)uring the last 2 miles of its 
course the base continued to vew westward, the funnel 
appearing to mo-m more nenrly northward, thus still 
further increasing the angle of inclination. Durinq these 
hist 3 miles the funnel gritdudy becmie more slender, 
niid in severd stages deveJoped an apparent loop. This 
loop 1)ega.n in a very sharp, double curve or crook. It 
wn.s dwuj-s on the rear sicle of t,he ads-nncing column and 
aboi-e the column, while t.he base trailed behind the 
summit but ahead of the loop. dft.er the formation of 
t.his 1001) it. slow-1)- rose t,ou-srd the summit of the cloud, 
w-liir..li it rearlied at about. t,he instnnt. the cloud dissolved. 
Ihriug dl of the find nioments of t.he rloud the funnel 
W:LS coiistan tl decrea.sing in dianiet.er. I t .  is certain 

base 11ad.a dimieter not exceeding 2.5 feet’. 

nii I es per hour. . It w\.as preceded by rain and hail? which 

atmosphere. Practically no rain fell more t E an half a 

upper I i t f  of t,he funnel incrensrd in size t,op-ard the top, 

was no dust (:loud. The 1%- % irling of the cloud itself could 

upper, thinner portion of this dust cloud c 9 uring the 

i-doloci ty? decreasing the angle of inr. 1 ination of t,he funnel. 

that toward t i e lest some 1mrt.s of the funnel near the 
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“Tlie dissolution of the funnel occupied a period esti- 
mated a t  not esceeding 10 seconds. Its disappearance 
was almost simultaneous from base to summit, much 
like the disapI;earanc.e of steam when escaping into cooler 
air. * * * The surrounding rapidly revolviiiq dust 
cloud continued on alone for a distance of three-fourths 
of ‘a mile, apparently undiminished in size and velocri ty. 
It then crossed a draw probublp GO feet lower thiiti the 
uplands, the whirling dust cloud sudtlenly broke, and. 
escept for a straight cloud ol’ dust, continuing for another 
fourth of n mile northwestward, there was no further 
eyidence of a strong wind. 

“‘i’he funnel cloud, which was at  all times long ani1 
slender, appeared white aa viewed by the writ.er (its 
western face). To Mr. Pickwell, who loolied from tlie 
s0ut.h and southwest, it  appeared black near its suniniit., 
becornin0 li hter downward, with its base a very light 

i ir .  W. A. ~ o o c ~ ,  4 miles or more northeart Yay’ rom the cloud, it rtppearecl dark ita entire length. . The 
outer surface of the funnel cloud wa9 very clear cut near 
the base, becoming more fuzzy in appearance near tho 
summit. The revolving of the funnel cloud could I)r! 
very distinctly seen in all parts, certain sections sonic+ 
t.imes having a fibrous or stringy a.ppearance. Tlic 
funnel a peared to len then or stretch very niaterialljv 

“During the rogress of t,he cloud thc lawe nniount, of 

of the Missouri Pacific Eailway u;m distiiic tl!- seen. Olio 
building, apparent,ly entir6, was lifted about t.o tdie 11 ptx 

level all parts of the building ap eared to come apart, 

a deck of cards thrown in the air. Trees were seen e h r e  
and broken. Parts of builtlings were seen in t,he air at, 
almost any monieiit cluring itu course. Tlie usual witlth 
of the devastat,ed ath wtw from 200 to 300 feet, ani1 its 

The followiii is a le ort of the Omaha tornatlo by Mr. 
M. V. Robins of  the &ather Bureau. 

“ A  small tornado that formed a short distance south- 
w-est of Omaha struck the city limits about 7 3 0  p. ni. 
(90th meridian tinzel, April 6, 1919, and moved in n 
north-northeasterly direction in the city over a 1)ilt.h 
varying from 200 to 600 feet in width and betwmi 3 
and 4 miles in length. The. funnel left the ground for 
short stretches, at  places skipping blocks. After the 
tornado funnel had left the gouiid permanently, blie 
wind was violent enough to do some damage even beyond 
the city limits north of Omaha as the storm movch 011. 
The esplosive effect was in evidence in a number of in- 
stances.” * * * 

“No loss of life occurred or has resulted from injuries 
received, but probably 20 persons received injuries, a 
Iew serious, but niostl they were slight. One house that 
contained eight peop Q e, three on the first floor and fiw 
in the basement, was conipletely demolished; but not one 
of the occupants was even scratched. Fortunately, the 
path of the tornado was through a district part of whicli 
was not thickly settled, hence the comparatively sninll 
property loss (about $350,000) and few casualties. 

during t f ie latter part o f its course. 

mitterial caI:riet P into t.he air from fariiist.t.i& just south 

level of the dust cloud. While poised at that hig P lest. 

flattened i d 0  a single horizontal p P ane, then scattered es 

borders were clear P y marked. * * * ” 

I t  home 1 observers said that there wns a violent commo- 
tion afiioii the wry  dark coppery clouds in t-he south- . 
west just %elore the funiicl appeared; others that the ~ 

storm cloud which swept the earth WBS more like a iUar j 
than a funnel, ant1 a few reported that tongues of Eght- ’ 

ning flashed froin its center. 1 was 011 my way home from 
the car line, alii1 it, lat.er rlevelopetl in the immediate path i 

of the storin, wlien I heiircl the unmistakable roar as of a 
great engine, and saw t.hc dark mass rushing in my tlirec- 
tion. I ran for home hoping to reach it in time to get 
nip fnniilg int,o the basement,, but by the tinie I arrived 9 

the storni had pased n few hundred feet to the east. ’ 

At my locatioii there were violttiit gusts, arid even at ; 
greater ilistaiices from the storin path windows were , 

Mown out ancl slight dainnge was ilotie to shingle roofs. 
‘Yo me the cloud looked more like a pillar than a funnel, 
but on the west sidc a dirty brown whirl was clearly 
visible in the flashes of liglitnincr. During the passing of 
t,he tornudo light, hail fell, aiicf tli.ere wn.s light rain for 
about an hour before the storm strukk, the lat,ter ending 
n t  7 5 5  p. in. Lntrr, about 11 . m., rain fell at  an es- 
ccssive rnte, doing conaidcrable Amage to w-rccked homes 
and unprotect,etl furniture, et,c. 

“The d8bris was strewn in a.11 dii.ect.ions, but the greater 
portion lay in the general direction of the forward niove- 
men t of the storm. 

‘ ‘A strange coincidence is that! t,liis tornado entered the 
city but a short clistance €roiii the point of entrance of 
t.he one of Eust,er Sunday, March 23, 1913, but the latter 
tuc.k a direction that was dniost clue northeast and its 
pat.h of destruction was much more coiiiplete and larger.” 

These unusual tornadoes seem to hare what mi ht  be 

Tliere wa.3 no g m t d  cloudiness such as marks a turbulent 
wincl-shift, linc in which t,hc direct, mechanical action of 
g . ‘iiz i ng win( Is of opposite directions an( 1 dew i ties nijgli t 
cause toriiatlic ~~-1iirla. There seenia t.o hare been, in- 
st,ead, LI, st,eep temperature grwlient not fer atoft, such 
tis woultl grea.tly int,c.nsii‘y the vei~t,icnl movenient of the 
wwm, coiirectioiinl currents from the surface, which 
must. have ariscn from the sun’s 1ien.t.ing during the fair 
aftfei’ntxm. The niarkrtlly elanwtetl foim of the cumulus 
clou~ls seen in tlis bacligrounc~ of some of t,he pictures 
is intlic~utivc of suc,h strong locd coiivec t.ion which has 
become int.eiise since contleiisatioii is ret.arding the 
cooling of the rising air. 

The cold air neccssitry t,o have formetl such a strong 
w-adient aloft probably cnim from the very cold side. 
8 w r  this region this cold wind was pob:LbIy westerly, 
as the int,ermecliata anel upper clouils in the morning 
weie moving froin the weat. The surface SE. wind 
n~ould explain t,he inovemcr‘iit of the lower part of tht 
toma.clo, and the W. colJ wind aloft would explaitL 
the Ixpiil iiortli~.~~~tward iiioveiiiriit of the parent cloud 
ant1 tlie fall of ruin and l i d  generally east of the track. 

ciilletl true vortices caused hp t.lierniitlly uiistab 7 e air. 

- L’. F. Brooks. 


